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The invention refers to a process of producing shale oil, based 
on the heating of the shale rock without prior quarrying of the shale, 
in which process the oil-bearing gases produced by the heating are 
removed from the rock through channels bored in it. During condensation 
through cooling, those portions of the gases that constitute the shale 
oil are then separated from said gases. 

When heating a shale rock and during degasif ication of gas-forming 
substances that are present in the rock a certain quantity of material 
is transported away, which material in a gaseous state thus leaves 
the rock in a manner similar to that occuring in degasif ication of pit 
coal or wood, for example, and in all such cases a more or less porous 
structure of the original material remains. The remaining material, 
provided it consists of coke or charcoal, has because of its porous 
structure extraordinarily large surface area within reach of the gas. 
It is now known that the shale coke also, that is in this case the 
degasif ied shale rock, has a porous structure with very large surface 
area within reach of gases. The shale coke unlike ordinary coke or 
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charcoal has at the same time a very high ash content, that is a res- 
idue of incombustible components, and with regard to Swedish conditions 
this amounts to about 70% of the original weight of the shale. The 
shale-coke contents include various iron compounds, for example, and 
quite a few other components that in contact with different gases are 
suited as catalysts for influencing reactions in the gases. 

In direct degasif ication of shale rock during continuing production 
of shale oil very large volumes of heated and degasified shale rock are 
created, mainly consisting of shale coke which remains unmoved in its 
various strata but which through the degasif ication has become transformed 
into one large porous mass that allows gases to move in all directions. 
If thus approximately 15 m 3 of rock mass is used for each m 3 of oil y 
then, for example, a porous shale rock of 300,000 m 3 is formed during 
one year in the production of 20,000 m 3 of shale oil. During the actual 
gasification procedure of the shale oil a slowly progressing heat front 
is arranged in the shale rock where both instruments for heating (electric 
heating elements) and outlet channels for removal of the gases are 
gradually put into action. 

The object of the invention is to use the large porous shale-coke 
mass formed in this manner as a catalyst for initiation of certain desired 
chemical reactions within the same, all with the intent of producing 
various substances with the co-operation of the catalyst in question. 
The gas channels mentioned are utilized in this process, after they have 
finished serving as outlets for the shale-oil gases, -also for supply of 
gases to the shale rock. At the same time other such channels can be 
used as outlets for the synthesis products that have been produced within 
the shale rock with the co-operation of the shale coke catalyst. A 
portion of the channels thus forms inlets to the shale coke, and other 
channels serve as outlets from the same, at which gases that are inserted 
into the rock under pressure in one place can be led away from the same 
in another place. Gases then come into contact with the surfaces of the 
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catalyst and are affected by these in a manner determined by the chemical 
and physical conditions at hand. 

The invention will be more thoroughly described below with reference 
to the design for implementation of the process shown in the example on 
the enclosed drawing, at which time other qualities characteristic of the 
invention also will be indicated. 

Figure 1 shows more or less schematically a shale rock, arranged for 
production of shale oil, in vertical section. 

Figure 2 shows a diagram indicating the temperature distribution 
within the shale rock. 

10 on the drawing indicates a number of heating elements that are 
installed at regular intervals in the shale rock L2, on which is overlaid 
a stratum of limestone 1_£ and possibly a layer of soil A number of 

exhaust channels 1£ are connected to gas outlets 20, drilled through 
limestone and shale. The heating elements 10_ and the exhaust channels 
18 are synchronously arranged in rows one after another at an angle with 
the plane of the drawing. The gas outlets 20. belonging to such a row are 
connected to a manifold 2_4 via the connecting pipes 2_1 and shut-off and 
control valves, respectively, 2_2 , 23. A larger manifold 2_5 for a number 
of manifolds 2A unites these in turn with a condenser 2_6 and a spray tower 
27 in which the shale-oil gases are cooled in a standard manner and sep- 
arated from condensable oil components to the greatest possible extent. 
The condenser 26_ which can also consist of or include, respectively, 
equipment for other chemical treatment of shale-oil gases, for example, 
separation of sulfur or other by-products in these, includes a pipe 2_8 
connected to a storage tank for "the oil 3_0. A pipe 3_2 from the tower 
washer 27_ also leads to this tank. From a branch pipe 3_4 some of the 
uncondensed gases can also be led off through a pipe 3_6 into which is 
installed a valve 38./ to be used for fuel or other purposes. Another 
portion of the gases flows through a compressor 40 . 
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In a section of the shale rock, bordered at a right angle to the 
plane of the drawing by the plane through the lines 4_2, 4_4, the pyrolysis, 
that is the new formation of shale gases occurring through heat supply, 
is considered to be finished. The heat supply to the elements 10 has con- 
sequently been interrupted here. For the moment, a section of the shale 
rock, bordered by the lines 44-46 , is extracted instead. The heat wave 
is accordingly assumed to move in the direction of the arrows 4_8. The 
line 5() in Figure 2 represents the temperature distribution in the two 
sections. At line 4^ the temperature can reach a value between 3 50 and 
400°C, preferably 380°C. During the process according to the invention 
the temperature falls in the direction towards line 42. 

While the channels 20_ in section 44-46 serve as outlets for the shale 
gases extracted in this section, at least one row of such channels, that 
is situated at the rear edge of the section 42-44 , as seen in the direction 
of the path of the heat according to the arrows 4_8, and which has been 
given the designation 52_ on the drawing, has been connected to the back- 
pressure side of the compressor via a manifold _54_. In the gas channels 
52 the gases coming from the pipe 34_ are thus forced to flow back to the 
already degasified shale rock in the area between the lines 4_2 and 44 . 
Some of these gases flowing back can be led off through an outlet 56_ and 
a manifold 5iB from the outlet channel 6_0 in this area, in order to be 
utilized or recycled, respectively, to the pipe 34_ after suitable treatment 
by condensation or washing or other processes. Possibly, the channels 6_0 
can be connected to the junction pipe 2_4- During continued flow within the 
porous strata of the shale rock in the direction of the arrows jj[ the rest 
of the gases can contact shale rock within the sections 44-46 where shale 
rock heating is in progress and where during the pyrolysis shale gases 
are consequently led off through the gas channels 2_0. By obtaining a 
sufficiently high pressure increase in the gases after the compressor 4_0 
these can thus be made to flow in a circuit with two different branches, 
partly a circuit connected to the passages 5_6, 3j4 and the section 42-44 
in the shale rock, partly a circuit including passages 18./.34 and both 
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sections 42-44 and 44-46 within the shale rock. According to the invention, 
such gases which through cooling, condensation and washing are freed from 
the oil are thus made to flow through the shale rock where they among 
other things can contribute to more expeditions transport of oil gases 
from the shale rock to the condenser installation by the flushing effect 
that such gases will produce. However, besides this flushing effect an- 
other effect is also referred to according to the invention. In all oil 
production with degasif ication directly in the shale rock some losses 
always arise through gas leakage within the rock up towards the ground 
surface, because of the overpressure that prevails in the rock during 
degasif ication . Cracks exist here and there in the rock, and the over- 
laid limestone is in itself not completely leak-free. A smaller portion 
of the produced oil gases will therefore gradually leak out through leakage 
in cracks in the ground on top of the shale rock. Already desgasified 
shale rock is filled by a compressor with gases where the oil has already 
been extracted according to the invention. The leakage that still results 
in connection therewith will in this way consist of Leaking gases that do 
not contain any oil. Owing to this the advantage is gained according to 
the invention that oil losses through leakage in the ground surface are 
reduced . 

When extracting oil from shale it can be assumed that depending on 
the temperatures and pressures at which the pyrolysis takes place, as well 
as depending on the rate at which the shale is heated, the pyrolysis is 
carried out under conditions regulated by physical and chemical conditions, 
so that different substances are formed in a quantitatively balanced 
ratio to one another. As an example it can thus be assumed that 20% of 
the formed pyrolysis gas consists of hydrogen, a certain portion of said 
gas of methane and other closely related hydrocarbons, and that finally 
the oil-forming hydrocarbons will amount to a smaller portion of the total 
gas volume because of their higher molecular weight. 
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The actual pyrolysis process is of such a complicated nature that 
at present it cannot be explained in a satisfactory way, but the practical 
result indicates that a certain ratio between the different hydrocarbons 
always is present. As can be seen from above, the gas returned through 
pipe 3_4 to the shale rock is proportionately richer in hydrogen and light 
hydrocarbons than the original pyrolysis gas from which the heavier hydro- 
carbons have been extracted. In the presence of the large porous mass of 
shale rock as a contact substance and where pyrolysis progresses slowly 
within very large volumes, the surplus of hydrogen and lighter hydrocarbons 
in the recycled gas will according to the invention affect the pyrolysis 
in the direction that an equilibrium strives to be reinstated similar to 
the composition of the pyrolysis gas originally extracted. This condition 
could probably most closely be compared to hydrogenation, but, according 
to the invention, the very high pressure under which such a hydrogenation 
is normally carried out are replaced, in this case with an enormous contact 
surface area in the catalyst, which makes it possible to achieve an approach 
to equilibrium ratio between the different reactions during pyrolysis in 
a reasonable time. More coal is then bound to the hydrogen added through 
the reintroduc tion, through which the carbon remaining in the coke is 
diminished to the advantage of a quantitative increase in the oil-forming 
gases . 

According to the invention the gases from which the oil has been ex- 
tracted first pass through a porous rock mass where the oil has already 
been driven off. In this process the said gases are preheated, after they 
during the passage through the condenser and spray tower have been cooled 
to a low temperature that in practice remains about 0° or lower. The 
already degasified shale rock and the waste heat that has been left behind 
in this hot rock after the pyrolysis are thus partly utilized for preheating 
the circulation gas participating in the pyrolysis. Since the heat content 
of such a gas is relatively low, the quantity of gas that is circulated can 
according to the invention and depending on the circumstances be selected 
so that its volume amounts to one or several times the volume of the gas 
newly formed in the pyrolysis. In this way the mechanism of reaction which 
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has been indicated above is facilitated in such a manner that 
equilibrium in the different reactions does not have to be nearly 
achieved because of the large surplus of lighter hydrocarbons and 
hydrogen, that is available in the pyrolysis. Through this richer 
gas circulation the condition also emerges that such hydrocarbons 
that are in the border area for the gasification more easily can be 
led away from the shale rock by means of the richer gas circulation. 
The heaviest hydrocarbons that without circulating gas remain and 
are coked in the rock, will probably therefore wholly or partially 
be forced to move along with the general gas flow by means of gas 
circulation. According to the invention new possibilities are thus 
created by introduction of a circulating gas in already heated shale 
rock to obtain a richer production of the coveted pyrolytic liquid 
hydrocarbons. Finally it is conceivable that the large rock body 
of hot shale coke through which the circulation gas flows on its way 
to the pyrolysis area in the shale rock because of its enormous 
dimensions and with that associated catalytic activity to a certain 
extent directly allows a hydrogena tion of hydrocarbons closely related 
to the coke, that have remained in the same, through which the loss of 
residue in the form of coke is reduced. 

Instead of the pyrolysis gases according to above other gases, 
for example producer gas, can be considered for accomplishment of 
different desired chemical reactions with assistance from the porous 
hot shale. 



Page 9 



Patent claims: [for clarification, retyped from original text.] 

Translation of the claims of Swedish Patent Specification 123-138 
Svenska Skiff erol jeaktiebolaget , Orebro, Sweden. 

1. A process in the gasification of oil-bearing shale rocks in 
situ while supplying heat through channels bored in the rock, 
characterized in that when a shale portion has been degasified by 
means of pyrolysis and has become porous gases are introduced in 
said portion, while it is still warm, through other channels bored 

in the shale rock than the heat supplying channels, and that said 
gases are of such kind that they in the meanwhile are subjected to 
chemical reactions without combustion, the shale rock acting as a 
catalyst. 

2. A process as claimed in claim 1, characterized in that at 
least a part of the gas formed during the pyrolysis is recycled into 
the shale portion after that its oil-bearing constituents has [sic; have] 
been removed by condensation or washing with cooling. 

3. A process as claimed in claim 1, characterized by that the 
introduced gas by means of a compressor is caused to flow through a 
portion of already degasified warm shale rock to be introduced in 
another rock portion wherein oil is being recovered. 

4. A process as claimed in any of the claims 1 to 3, char- 
acterized by that a part of the recycle.d gas is discharged from the 
shale rock before it has reached the zone, wherein the degasif ication 
of shale is taking place, while another part is passed also through 
this zone. 

5. A process as claimed in any of the preceding claims, 
characterized by that the gases are introduced into the shale rock 
through the channels serving as gas outlets during the pyrolysis. 
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SVKNSK A SKI KKKWOU i'.A KT1 I'AU » I . A(; KT,' OK K i iiio. 



Suit vid loi a "/asniii£ av oljcforaudr skiU'rrlMM'y in situ under tiKlfttraude 
av viiruic ^cnoin i skiilVrlHM ^ti uppta^iia kanalcr. 

I 'pi't utiuirt:: \ \ I .jurist nun. 



rpplin nin^eu banl'ur sii; till ell sail alt | 
fraiu.slalla skifferolja, baseral pa uppvarmuint; | 
av skii ferber^el utati I on^aoiulo ulln vtnin- i 
av skilfer, varvid de ^ciunn uppvai mnin^rii j 
I rainkallado oljeforande ^;iserna avla.^.sitas u r ! 
ber^el ^ciiniii i delsamma anbra^la kanaler. '•_ 
l-r ^aserua frnuskiljas darpa sadana delar av ! 
(Icsaiiuua, vilka ul^ma sk il I erulj an, tinder a\- 
kvlniiif; ^eiiuin kumleiisal ion. 

Vid u j i]> v:'i rti i niu^eii av ell .sk i I fei beiL; sker ' 
siil av^asnin^en av dari belinlli^a nasluldan- 
de subsla user eti 1 j < u*l 1 1 anspuil a v en viss ma- i 
lerialman^d, sum alllsa i i;aslurm avi;ar ur 
belief pa liknande sail mhii I. ex. \ id avi;a.s- 
niny av slenkol eller \ed, neb i saiulli^a dessa 
Ijdl kvarslar en iiut filer mindre |>< n < >s ishmrp 
/mp^nv del urs|Hiiii^lii;a ma lei ia bl . I >f t kvar- 
lilivande malerialel , daresl 1 1 *■ I beslar as kuk.\ 
c II e r Irak ol, hai' ^muhii sin jkh'omi strnktur : 
otumordetil liu;t slora for j;;iscn al kuitdi^a ylor. 
Pet liar uu visal sii;, all liven skil l Vrkukscn, ; 
d. v. s. i delta fall del av^asade skifferber- » 
Liel, liar en pui'us slrnklur mod myekct slora ' 
ylor.^tkoiiili^a for :;aser. Sainlidi^t har skif- j 
lerkoksen i uiolsals till deu vnnli^a kokseu 
eller Irakolet en myr.ket slur askbalt, d. v. s. | 
rest av ickc brauubara bestandsdelax ue.b spe- 
ciclll for svenska forballaiuleu appear till om- J 
kring 7 41 % av den ursprtin^li^a skiffervik- j 
ten. Skiffcrkoksen innclialler Id. a. I. ex. nli- ; 
ka jiirnforenin^ar uch en Uel del andia lie- i 
slatulsdelar, .stun i konlakl met) olika ^;is<m ' 
am a^nade alt i e^enskap av kalalysalur |>u- ; 
verka reaklioner i ^aserna. j 
direkl av^asuin^ av sk if ferU-r^el npp- j 
slar under forl-'acnilc fi am slal t nin ^ ;iv slcil - 
Irtolja myckel slora volymer av uppviirmt oeli | 
av^asat skifferbcrg heslaende Inivudsak li^en j 
av skiit'erkuks. soiu lif^^er kvar t>ridd»al i si- ! 
nu ortka la^cr, men boin ^em>m av^asnin^en 
blivil oinhildal till en entla poros jnassa frain- ! 
blappli- I'iii- yascr i alia riklnin^ar. Daresl sn- j 
lunda fur varje in* olja alf;Ar onikrin^ 15 m J | 
ber^massa, liildas I. ex. uniler elt ars lid . 
vid framslallmng av 20000 ni 1 skifferulja elt 
purest skifferberg o;n .'100(100 ni*. Under sj:il\a ) 



I Vn f^aMiiiii;sprneeduren av sk il fernljan anord* 
nas i in >i ii skifferbergct en lan^samt frainal- 
skridande variucfront, diir sAviil or^an tor 
n pp\ armiiin^en (elcklriska v;i rmeeleinent ) 
sum av luppskanaler for ^asernas avledning 
sueeesNivl s;dlas i vcrksamhet. 

I <ppl imiin^en avser all anv iinda den | > A sd 
sail olliildad<* slora porosa sk i 1 1 erkuk sinassait 
visum ni kalalysalur for inledandel av \issa 
unskadi- kemiska reaklioner inum densamma, 
allt mnl a\sikl all framslalla olika substan- 
mt 1 1 r 1 1 i i - 1 ' medverkan av kalalvsalorn ifrA^a. 

I I :i i \ i c J tihi\ltjas de n;iimiil:i -a sl< a n a le I n a , se- 
dan de slulal all Ijansl^ora sum a\lupp tut* 
s|< i 1 1 rt < .! je^aserna. aven foi* lillliirscl ;t\ t i;aser 
lil! >k il I I'rbei ^et . Samlidifd kimna amlia dy- 
lika kanak-r an\;imlas fur a\li:p|» av s\nlrs- 
pruduklrr framslallda inuni sk if frrln-ri;el un- 
der nird \ eiii an av den av >k if f rrk uksen bil- 
dade kalalvsalorn. I'.n del kanaler bildar sii- 
U'lb-N lillu|»p lill sk if I ei kuk sen. ueh :mdra ]<a- 
naln avlupp li densamma. varvid leaser, 
sum inniei Iryek neilforas i bethel [»u elt stal- 
te. Liinna avluras nr detsamiiia pi) ell anuat 
slaile. daser knninia hiirunder i kt>ulakt med 
kalal ysaiunis ylor oeb paverkas av desam- 
ina pa sadattl salt, sum bclin^as av fuiltandeu 
varatido kemiska oeh fysikaliska fiuliAllan- 
deii. 

I i ppf in niiiLjen skall nedan uaiuiair lieskri- 
vas umlrr 1 1 . 1 1 i visnin^ (ill A bifo^ade riluiii^ 
sum eve n i pel visade ul fidin^sfur m fur sal lets 
^euomfuraude, varvid iiven y llerl i^ai r. up[d in- 
nin^eii kanueleek nande e^euskajicr sk«da nit* 
K»vas. 

l-'ii;. I visa i* nior eller mindr'* seliemal iskl 
rll sUdlei l»er^, inratlal for f ramslullnin^ av 
skifferol ja, sell i verlikalsekl ion. 

I'i^. 'J visar elt diagram an^ivande tempe- 
i al nrfiMilelnin^eu inum sk if fei ber^et. 

A rilnin^eu beleeknar 10 rll antal varme- 
elroK-nl. sum aro anbi a^ta \n\ j:imna mellari- 
iiiin i skifft:rbeif»et 12, pa vi'ket iir overlag- 
rat etl lager av kalksten 14 sand eventuelil 
elt jurdla^er lf>. Etl anta! av^i»sk analer \H slu 
i forbiiulelse med genom knlk orb skitfe*- ncf*- 
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.'."-n.de fjasavlopp 20. Viirmcclcmenlen 10 orh 
av^k^alon,* 18 flro sa.nlidisl anordnadc i 
a.lor oflor varandra i vinkel „,cd rUninys- 
not. (.asavloppon 2.1 lillhOrmulp en .Ivlik 
>ad ;iro over lorl.indclloror 21 oc.l. avsiana- 
mngs- rcs,». re^lr.in-s^cnliicr 22. 2.1 u.sli.t- 
jia till i-ii ^.n.linxsk;,,,;-,! •_>■*. l-„ slorre sam- 

•'.1,,' h X. m M ' S - U "' " U ' ,, l " n >«'«•<'<<"*,„• 
-V , d V 1 .. V" 1 "'-'' v:.ri skilTc.oljo K ase.na 

■a k,n. S aU uo.lk.vl:., ocb i n.oj.i^s. an 

:u-f. as ran kondenscrbara oljebcslandsde- 
:»r. kondensorn 2(5. xilkvn aven k:u, u (»,-„■■„ 
v resp omfalla apparalur lor nnnnn kc.ni.sk 
.oha.ullmf. av skitTcroljc-.scr t. ex avskili- 
av svavol oiler a..d,a biprodnkler i doss-, 
«cnmii en lod„i. lf . 28 anslulen till on 
.mlwif-slH-hdllare 3ll for olja... I denna he- 
iallarc n.ynnar avon en ledning .(2 Can tvill- 
nrnct 27. F. An en greiiloilning .14 k..m.a'on 
.01 av ,le ,cke ko.wlci.scrade nasen.a avliiras 
eno... en kilning 30, i vilken ar insalt en ven- 
■ i 3«. lor :itt anviindas som bransle ellcr for 
adra andamai. En annan del av gaserna «e- 
.unstioniina en ko.nprcssornnordnin" 41)" 
I en seklion av skifferherget bei^ransad vin- 
.■halt mot ritnin Ksplnn^l av plan «cnom lin- 
•na 42. 44 antai^es |>yrolysen. d. v. s. en un- 
r vaniiedllfiir.s.;! forsii^aendo nvbildnin» av ! 
.•: iff cruiser va.;, avslnh.d. Van'nclillf.irseln j 
il olenwnlen 10 bar bar alltsa avb.ulils. I 
allot tilvmnes for ..-onblicket en seklion av ' 
.lfforberfjet. besjransnd av linjcrna 44 — {(>. \ 
■rmovajjon forulsallos alllsa vandra i rikt 



.•iif,'en av pil.ima 4,S. I.injen 50 i fi». 2 repre- 
■iilerar tcinpcr:iturfiirdcliiin}{eii i do bad-. 

klioncr.iH. Vid linjcn 44 kan I empcrnl (irc'n 
■va uppiiatl ett vardc.Hnelliin 350—4(11)° f 
rolra<!esvis omkrintf 3811° ('.. Temperature 
der Hcnoni processcn enligl uppfinnin»ei. i 

'.unf^ mot linjcn 42. 

.Wedan ka.ialen.a 2(1 i seklionei. 44 If. 
.nst^ora mum avlopp f.ir do i d.nna sokli.m 
v.mn.i skifferj-ascrna. har minst en rail dy- 
a kannlcr. som : i r helicon vid scklionens 
44 bakkant. sell i viiriiiev iiRens riktnins< 
■■i-At pd.i. i.a 48. orb son. j , iln i n«en ^ivils 
•.fokmnjjen 52. anslutils I. II komprossorns 
try ksidn via en sainlim^kanal ->4. ( .-as- 
derna ',2 brings salunda do fran lodniiis;- 
14 koimnanrio "aserna alt alcrstromma till 
redan av^a.sadc skillorbe.yct inoni ..mra- 
incllan linjcrna 42 ocl\ , 44. Kn del av dessa 
rslroinmande »aser kn'mia avledas yeiioni 
avlopp jC» ocb en s.imlii.i-Nkanal f.S fn.n 
kanalcn Ii0 inom dclla ouir.'.de, Idr all r f. 
laniplix bebnndlin- ^eno... kondensalion 
IvatlniiiK <•"<••• andra processor nvlliyuo- 
i-fsp. ilerlcdas lill lednin^-n .11. Cvi-nlnHIl j 
kaiialcrna ('.II vara b..pk..ppl : „|,. „„.,| . 
dins-slcilniiifjon 24. Itcslcn av U :.s. ina k„„. : 
under fi.rtsall s| r.'.io nin - irio.n .sl.iHVil.ir- ■' 
i poiosa layrin^'ar i pilarnas IX rildnio.. i 
' koiilak -,l sMflerl.erx i'.o.n sek" ,' 



""•or. 14- A(\. dar „ppv.,r ,, 

r-OnoM. { Vsladk.„,„n:„,d..| ,v I illiarl; |„„. 
l.ycksle«n,.K ^■M . n.-, ,| ler | pr^s... f, 

' et k.etslopp ,„ed tva ..lik:i IVu-ronin-ar ,|. U 
, <*» krols anslulc, lill |..,ss. lurrM:l ;t , ' 

sol< -onen 12 II I .1, „,,,,.,.,,.,, ,„,, 
I krels .nnclall.n.dr \x ;: , ,„.,, 

I rT l sol<li V ,, v' n ; 1 " 11 «'■' > Ud" 

"IP"' k ''!" 1 ™*-- " Ix.-.ll |, H ri.,s !, „, 

oljan bn„ 3 as salcd.-s ,■„(,.,, „ppli„ llln . ( .„ (ll 
j (,'eno.usl.on..,,:, s|. ,i i , ., |„., , |;|( . 

j l»i«I.-=.«,. lill ,„ l.xli» : . ( -.- fans | ,\ 

jdje^aser frAn si, ,.,-,„.,„,., ti|| 

-Kfiningc. "en I,„ sp„,v,rkan. s.. n , dvl,k-, 

I KHS.T km..,,,:, all ,M,s,,, :i Vi .| si.lan :, v ,{,,'„., 
xpolvc ka,, avs,s ,.„„.,!,, |, ,| ,.„,;„, „.,.,,,„„;„.,. 
0.1 1 a von c„ a„,,a„ x..r|.an. \ id' all ,,1,,-f, no- 
stallnmo ,„ed av«as.,i„ s ,l,,,.|<l , sk ill V, |„., 
"Ppko.n.ner alllid pa , !lin( | :|V - v ,. r , , . ;: 
son, rader i ber-ol vid a*-..,*,,!,,,,,.,, 1M1 l|ol ,,„.; 
lusler fjenon. «asla«-ka.^ ,„.„•, b«-r«el ,„,, 

I ber^ 1 "! ''""^ 

! ber ,S et «.'<•'• 'toT^TTeTla.yradt. kall<l.or«ol ;ir i si.. 
| sjalvt ,eke f..lll<oo,.iw, ,,,, ,,„ , 1|ii|(|n , ^ 

j !IV «e rramslallila < d j.-^:, s,- , „ ; . koin r ,la, |„ r 

all sa sinanin^on, l.-i.-ka „| U( .,.o„, lark- j 

sprn-kor . mark,-,, ,,\. , M| , :1 si ( irr.-rbcr.-cl "|. t ,. 
"St upplinnin-en lyllrs r.-.l:,.. avyasal skifler- 

j l-er M ,.,ed lillbjal,, av ,„ I, pressor m„| 

j ser dar "'j-'i' redan id vuni.il s. |),.| \-\ r \ { .,?„. 

mm., diirvi.l alll f, v -fara„,lo oppsl..-,,- | ; , „„ „?,.,'• 
! -a sa salt all beMV, av la. l.anlle ,aser. sn,„ 
u-ke .nnol.AU:, „■,«;„„ ,,|ja. 1 1;„ i,,.,,, „,, , imi( . s 
onlijjt l.ppliiininm-i, d.-n l.,,.|,len. all oljefor- 

lasler gvnom laeka.^- i marl, via inskas 

\ id oljeiilv.imi.ii,' i, r skid,., | ;:iu ( | ( . ( , m . 
lafjas. all berocn.lr pa ,1,- I, ,,, ,„■, al ,.r,-r ,„ I, 

■yck. vamndrr pv,,.lvs,„ |..,|.ar. awns 

I'oro,-,,,!,. |M ,,,.„ i,..,,,,..,,,.,. „„.,, vi|ki . ii h 

varnm,,,^.,, av skill,-,,, u< .n,.„ l r„r,-s. ,.vr.'lv- 
l V " r, ""-'' s a* dr Ivs.kalisl.a ,„'l, 

koi.nska belin^-ls.-roa , , J,-, .„U- IV.rhallan.lci. 

sa all ol.ka s„|,s| a,.s,., ,,ll„l,|;,s , ,|| kv:u.l,l,,. 

<M balanslnrl.alla, I||| v ., ,.,,„!, S:,|,„„| . 

:!'! • s, 1 "" ^'•"M'ol :...lai:as ,i| ;„ :IV ,,,.„ 

•'"'lade pvn.lvsyas,-,, „ U ,„, s V;ll( . vjss 

«lo ay dc.samma ax mil.- I, ..„„,,.., n:il - s j ;l ,.. 

ado kolval. n l,„ all sl„i „..;,. I jcl.il, laiul,- 

kolxalc.a j. n „„| :iv „ rn . ,„„,,.,,,.,.„.. 

V ' ' < """" ; ' ,.pp:... |,|| u , mj,,,!,,. ,1,., . n 

don lotala ^asNolvin, •„. 

Siiilva p.v l ,.lxs|„..,-, ss. „ .„■ -,v , „ s :i U,„„,,\,. 

•I Indsslallaml.. M.,,1 ., ,, v „ k . 

•'ska .vsnllal.-l Iv.l.-, ,,, ,„ , Miu ,,J ,,. 

I:""'"" "''■»■■"' -'il- k..K:,l.-„a alllnl ,!.,,. 

\'^<'- l) <'" ^c. Ir.l .^,„ ;;| , . 1 1 

1'0,-cl al.rinl, „ , ; , s :iv , ix;im 

"la.-mlr I'a.n.uar. v , N ,.,,..„,. ., 

»alc ..cl, lallaiv I... I, .,!..„ ,,, ,,,.„ „, ,,„... 
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,i \ -.^.isrii, Ir.m vill.cn ilr Ivii-ir ki.I- 

:, , ill \ 1111)1 l| S. I li:il\.H" .IV - Ivil I i-iliri >. 
, p..l»is.i Iliads, I nihii k* -til .1 U I Ml list a H s '-'ll 

j»\n.l\N I;iiiu;s;iiii( pa^at omni ui\i Kcl d<- 
, M.lxincr. Iviiiiinin riiliij M | >| d n 1 1 1 i t 1 y n "\« > - 
vk.iHct a\ \ ; 1 1 u; : i n u» li lalt.uc k..t\aleii i d<n 

,t I C I I 1 1 It lit l.t ^IM'll .ill [ClMTk.l j'\ I t .1 \ m-h i den 

rikhiiii:; en lialans slravai ;ill al ri slal l.i s 

iiH'l^tlcii iirspruii^li.ucn tit v 1 1 1 1 1 1 : i p v n •! \ s i;a m-ii s 
sauuuansalt nill^. Delhi I . »i li ;> I l:i m lc Pndc nai- 
maSl kunna liknas \ id en hulrcrin^. mm en- 
list tipplinnin^cn rrsalirs dc m\ckcl lnt;--:i 
Iryrk. imilor vilka sadan liylivriii:; liitikar :;»'- 
lu'iitiluriis, i delta lall mn! ill . .I anlli :: kmilakl- 
yta i katal v^:i t oil i , sum mujlij^ur alt inum 
riin li- li<l uppna ell narmandc I ill ell lialan- 
seral lorliaHande incllan * lc ulika re:iki it »i u-r- 
iia vid pvrnlvsen. Diirvid binder inera knl vid 
del -einmi alcrinforin^cn I i H I lutla valel. vai- 
i^cnoni i kokscii k \ arbli \ andc kol iti i n.sU :in 
till fdrman tin- en k \ aiildal i v oknini; av tie 
uljcbildande i^aserna. 

Knlifct iippfiiinin^cn paN.scrar dc j;a.ser. or 
vilka uljan ulvunnits for si ^imni en poms 
lu i -ma.s.sa. din* ol jca vdri vn iiii* redan ar lull- 
bui'dad. I hit under furvarmcs sa^da leaser, se - 
dati dc nndcr pa.ssa^en ^cm nil kundctisor uch 
Ivallurn nedkyll.s liil en la:; tempera! or. sum 
i praktiken ballet si:; «nii k riii l; U' j eller l:i-i'e. 
Del- redan av^asadc sk il f crbcr-et ucli den 
s|iil T l\ainie sum i de!l;i varin;) lieri; k\arlam- 
naift el'ter pyiulysen, ulnytljas salnnda deMs 
I'i'ir furv armnin^ av tlen \ id pyrulysen nied- 
vcrkande c i i k u la t m >n s.nascn . Kmedan cii sa- 
dan -is' vai meinneliall ar relalivl la^l, kan 
ctili-| u ppfinnin -en tlen kvaulilel ^:in. sum 
cirkuleras iiernende pa < unsta nd i^ltcl ei n a \al- 
jas sa, :dl dess vulym upp^ar lit) en a I'lei a 
-un^er den vid pyrulysen nybildade i^asens vo- 
Kin. Hari^enoni underlallas del reaklionsl <>i - 
lopp. st)in Inir uvau nnlylls \n\ sa siill. all ell 
haljnsfuthalLinde iiiom de ulika reakliuiicr- 
na icke heliover n;"irmclsevis uppnas pa ^rund 
av del stora ovcrskidl av liiltare kolvaleii oeh 
vale, soni viti pyrolyscn fimias lill-;in-li^a. 
(.ctinin deuna riUlij^are -aseirktdalitin inlra- 
tlcr a veil del forhallamlel, all sailana U».|v;i- 
len, siini lii^^a pA j;i;iusuiiii;Vlel fnr t < Hi;:in- 
nin-cn, killarc lunula avfnias ur skilfcrlici- 
-el metl titllijalp av tlen rikli^ar.e -aseirk ula- 
liunen. De tyn^sla ktilvalena, smii titan eirkn- 
Icrande ^:is kvarhliva tieh f*jiki»ksas i lier-el. 
turtle. darlVir uied liillijalp av -aseirk n lal ion 
lull eller delvis l»rint;as all inedfolja den all- 
nianiia -asslroinuin^cn. nppl innin^en 

skapas saledes ^eiunn ttifuraiule av en eirku- 
lerande ^na innm reilan uppviirinl skillei- 



l.ci ■. it \ j 1 1 1 1 « • 1 1 - 1 .ill , -i h.iH f in i 1 1 1 . 1 1 r jun- 

.inkli-'H t\ dc -riit.m (•\n»l\M , n • fin! la k I at It 1 
lUl.Miiie l"fv ilen. i Mill li*_;eii kali dit lankas. 
Jl <i*ii -nI'-i.i 1 1 e i k I ''pi' 'V \ .ii hi ^Iv i I I erk' ik n. 
.ciii.m \dktM enk til.it H.iiN^.iM-ii si tout 1 1 1 a r pa 
mm \:i^ till pvntl \ s»tiin adit i sk ll I f rite i*i;el , pa 
.;iuml a\ Nina eiiwiina d 1 1 n c 1 1 m» • ne r <>eh dar- 
mril i.nkiiippad kat a I \ s.tl « u \ ei kau direkl i 
\hN man metl-er en liMlrcnni; ;i\ meil knU.scii- 
nat slakl ade Utdvaten. ^-m kxai^lannal i deti- 
saninia. \ a ri i\v in >m rc.sl furl u st en i lurni av 
Ivi »k *\ nedlii -in^as. 

I sialic! lur pyruly^^a.sLi na ciiIil;1 n\;ni kun- 
ua andia ^aser, I. ex. genera 1 1 >r-a s kumma i 
I i lur a^^adk(Hl^lnaudel a\ ulika uiiskude 

kemiska reaklimier under ined\crkan av den 
puiusa \aiina skilfern. 



PatCDtansipi Cik : 

I. Sail \id f<»rj;aMMii- av t »l jcfuia title skif- 
lerlicr- in silu under liillutande av varnu: i^e- 
iittin i sk if ferlter^el uppla^na kanaler, kaa- 
nclcclviial darav. all Ncti.ni rll sk if ferjiarl i ^<'- 
iniiii pyrulys av^asats ucli lilivil pui'o.sl. ^aser 
mfuras i delta parli, medan tiel aiuui ar 

varml. -c n andra i sli if ferlier^et uppta^;- 

m;i kanaler an viirmel iilfuoclkanalcrna t»e!i 
all dt-ssa -aser ;iru av sadan art, alt de liarun- 
dt-r nlsallas fdr kemiska reakt inner ulan lur- 
lirannin- ined sk i f ferl)er-el ! jail si -nraude .sum 
kal al \ saltH*. 

'J. Sail enli-t palentanspralvct I. kanneleck- 
nal darav, alt i sk i f f ei pa rt iel alerinfures M- 
minstuiic en del av tlen under pvtulysen l>il- 

tlade ^asen. sedan den ^ u kuiideiisalion 

eller t\;ittnin^ under avkylnin- heruvals sina 
ul jcfttrainle bestaiidsdela r . 

.'t. Salt enlist patent ansprAkel t ( kannelcck- 
nat tliirav, att den inforda ^asen -emnn en 
kunipresstiraiU)rdnin^ brin^as alt slruninia ^e- 
mini ell parti av redan av^asat vannt skiffei - 
liri'K fur alt (Jarifran inloras i aiuiat l>er-par- 
li. tlar uljeutviunin{4 pa^ar. 

■I. Sail enlist patent anspraken ! it. kan- 
nclccknal darav, all en del av den alerinfoi- 
da ^asci-i ullages fran sk if I erlicr-cl innaii tlen 
nail den /.on. i vilken av^aMMii- av skiffer pa- 
-;ir, medan en aiuiaii de) far passera aveit den- 
lla /.mi. 

a. Sail enlist na^'d ; » v 1 "^'KA<i»de pa- 
hnlanspraken, kauneleeknal ''arav, att 
scrna inloras i skif ferlier^e 1 . -emmi kanaler, 
sum uniler pyrolysen 1 iiio s' i;jurde sum j;as- 
a\ lopp. 
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Tr'.nfllotlon of ths clt-lma oi' Jwadiah :'at«j.it J : ;Oc i fica t io;i 12^,1^8 a 
Svenaka Skiff ©roljeakt io'oul^get , i rooro, .iwed ;n. - 

» n 

i - 

1. A prooeaa In tba geailioutiun or oil-bearing ahale rooka In v 
5itu while aup t >lying heat through channela bored in the rook, »: 
characterised in that when a ahale portion haa been degaaifled by ^ 
meana of pyrolyaia and haa beoome poroua gaaea are introduced 

in eeld portion, while it ia etlll warm, through other channel* 

bored in the ahale rook than the heat eupplying channela, and that ?. 

\- 

aaid gaaea fe of ouoh kind that they in the meanwhile ere eubjeo*. j- 

•j* 

ted to chemical reaotlona without cumbuatlon, the ahale rook r 

f- 

aotlng aa a oatalyat* a 

2. * A proooaa aa claimed in claim 1, oharacteriaed in that at *j 
leaat a part of the gaa formed during the pyrolyaia ia recycled 
into the ahale portion after that ita oil-bearing oonatltuenta haa j- 
been removed by condenaation or waahlng with cooling. 11 

3«|A prooeaa aa claimed in olaim l f oharaoterlaed by that u 
the introduced gaa by meana of a compreaaor la oauaed to flow 
through a portion of already degaaifled warm ahale rook to be 
introduced in another rook portion wherein oil ia being recovered* n 

U* A prooeaa aa claimed in any of the claims 1 to 5, oh^raoto- 
rised by that a part of the recycled gaa la dlaoharged from the «.- 
ahale rock before it haa roached the aone, wherein the degaaifioa- r 
tion of ahale ia taking place, while another part la paeaod alao 
through thia zone. 

5« A prooeaa aa claimed in any of the preoedlng claima, 
characterised by that the gaaea are introduced into the ahale rock 
through the ohannela aerving aa gaa outleta during the pyrolyaia. 
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